research for the fisheries branch consisted mostly of extensive surveys of some of the major lakes of the province, to determine their potential productivity. These surveys included study of a wide range of characteristics, including area, mean and maximum depths, shore development, temperature at various depths throughout the course of the year (thereby enabling calculation of a heat budget), dissolved oxygen, pH, plankton and bottom fauna, and abundance, growth rate and feeding behaviour of the fish. These surveys, in as much as they were directed at estimating productivity, were, in the government's eyes, highly relevant to fisheries management. As a fisheries branch report noted in 1950,
In order to properly manage our fisheries resources we must have more knowledge of the productive capacities of various water areas, as well as the amount and kind of harvesting which should be undertaken. A body of water is like a pasture. It will support only as many living animals as the food supply will permit. It is relatively easy for agriculturalists to determine the productivity of a pasture, an entirely different matter for a biologist to determine the productivity of a lake.
Rawson's aim was not simply to determine the productivity of each lake, but to identify those factors most significant in determining any lake's productivity. He had prepared in 1939 a chart illustrating the operation of these characteristics (Figure one) . 19 Much of his research over the following twenty years was then devoted to determining the relative importance of the three major kinds of factors, apart from human factors, that he noted on this chart; that is, the edaphic conditions (mineral content) of the lake basin, the shape of the basin, and the climate. By 1952 he had accumulated enough data on these characteristics, both from his own surveys of Western Canadian lakes, and from other scientists' studies of the Great Lakes, to show that for large lakes the shape of the basin was the dominant factor determining fish production. In particular, he found that the mean depth of a lake provided a useful indication of its potential fish production. 20 The importance of depth, however, could be modified by the other 
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Beyond these theoretical developments, the surveys that Rawson directed provided data on several of the most productive lakes in Saskatchewan that was of use in setting management policy. On several occasions, measurement of lake productivity suggested that the fish production of a lake was less than it could supply on a sustained-yield basis, and hence that catch limits could be safely raised.
When the Fisheries Laboratory was established in 1948, biological surveys to determine lake productivity were almost its sole activity. Over the years, research was gradually enlarged to satisfy some of the more specific needs of fisheries management. By 1956 projects of direct relevance, including examination of the relative effectiveness of nylon and cotton gill nets, creel census studies of recreational anglers, and surveys of reservoirs to determine suitability for stocking, had been started. 24 In summary, the obvious relation of Rawson's research to the fisheries suggests that the government's need for methods of predicting fisheries yields had a strong impact on his work. But to test this conclusion further, it is necessary to look more closely at the context of his research; that is, the research being conducted elsewhere in limnology.
What we notice immediately in examining this context is that the question of the productivity of lakes, far from being imposed on it by the requirements of fisheries management, was perhaps the central preoccupation of limnology. This was the case not only in Canada, but in the United States and Europe, where many limnologists had no ties to fisheries agencies. Indeed, for some limnology was, in effect, the study of the productivity of lakes. Paul Welch, for example, a University of Michigan limnologist, and author of the most influential limnology textbook of Rawson's generation, defined the field as that branch of science which deals with biological productivity of inland waters and with all the causal influences which determine it.
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Between about 1910 and 1945, a particular method of studying lakes persisted as a standard approach for many limnologists. The method began with the patient accumulation of much data on the physics, chemistry and biology of large numbers of lakes. The limnologist would then classify the lakes according to their primary productivity, and through this, would be able to identify the factors responsible for differences between them. This highly empirical, highly inductive technique of classification (known as the Seetypenlehré) was, in particular, the most common methodology of European limnologists, who until World War II formed the largest community of lake researchers. August Thienemann and Einar Naumann, who together established the International Association of Limnology in 1922, were among the most influential leaders in this effort. Thienemann established the basic division of lakes still used today by limnologists, of oligotrophic (less productive) and eutrophic (more productive) lakes, identifying lakes of these types on the basis of bottom fauna and bottom oxygen supply; Naumann adhered to these categories, but added a third, the 'dystrophic/ (lakes with low productivity, but that receive much organic matter from terrestrial sources) and assigned lakes to these according to their chemistry and primary productivity. This development of lake classification schemes reflected a distinctive feature of the limnological research community. Unlike most ecologists, who studied various aspects of nature separately (for example, fisheries biologists would focus on fish populations, plant ecologists on plant populations), limnologists sought to study a lake as a single unit and described each of them in terms of its overall characteristics. And only through classification could the enormous amounts of data describing the complex of relationships existing in each lake be integrated into a single characteristic such as productivity so that different lakes could be compared.
Throughout the period that Rawson was engaged in active research, limnologists continued to be interested in productivity and lake classification. Rawson was himself well aware of this work. This is apparent in his review papers, in which he made frequent mention of the views of various limnologists studying productivity, including Thienemann and Naumann. He was more than just aware of these developments, however. It is apparent that Rawson's research was motivated not simply by the requirements of fisheries management, but by his desire to study productivity as a question of interest to the limnological research community. Several papers indicate this, but of particular note are two that appeared in 1960 and 1961. In these he used the same method of classification that had been used by other limnologists, particularly in Europe, to develop generalizations concerning lake productivity. He brought together a great deal of basic data on the physical, chemical and biological characteristics of Saskatchewan lakes that he and others had gathered over the previous ten years of fisheries laboratory surveys. He then ranked and classified the lakes on the basis of these characteristics, to determine which were most significant in determining overall productivity. He then concluded, in contrast to his earlier generalization for large lakes, that edaphic differences, that is, local soil conditions, were most significant in determining lake productivity. This result, while useful in identifying lakes as oligotrophic or eutrophic, was only indirectly relevant to determining potential fish production.
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Another indication of Rawson's interest in questions apart from those relating to the fisheries is the content of his lake surveys: they included research that had little to do with determining potential fish yield. As I have noted, he would measure such things as the shape of the basin, the lake's heat budget, transparency, plankton and bottom fauna. In the view of some provincial fisheries officials, this kind of information was irrelevant to management. One official asked him, Insofar as most of us are largely concerned with the low productivity of reservoirs, why should so much time be spent in the study of plankton, and in other rather dubious analysis. Would it not be more advantageous to spend the majority of time on comparative growth rates of 1 or 2 species of fish that are in the reservoir and thus get a better indication of the productivity of the lakes? Finally, it is significant that Rawson, even as a student at the University of Toronto, was concerned with lake productivity. In his thesis on Lake Simcoe, which he completed in 1930, he discussed at length the relation between bottom fauna and the shape of the lake basin, and he concluded that lake depth and area were the most significant factors determining its quantity. His interest in this question was, as he noted in his thesis, related to his search for a measure of the richness of the lake (that is, the quantity of nutrients present), that would provide an easily measurable index to potential lake productivity. 31 This indicates that Rawson's interest in productivity began while he was a student, before his research began to be financed by the federal and provincial governments. It may be concluded, then, that Rawson's research effort, devoted as it was towards determining the productivity of various lakes, was not inspired solely by the needs of fisheries management. To be sure, Rawson stressed the utility of his research to management, both because his research was funded by the provincial government with this end in mind, and because of his own genuine interest in the conservation of natural resources, including the fisheries. However, the nature of his lake surveys, in which he studied characteristics of minimal relevance to the fisheries, but of relevance to limnological studies of productivity elsewhere, his participation in discussions within the limnological research community on lake productivity, and his study of productivity even as a student at the University of Toronto, indicate that his interest in this question was not the consequence simply of the needs of fisheries management. J. R. Nursall, a graduate student under Rawson in the 1940s, recalled recently that Rawson's primary interest was the nature of productivity, and that while he recognized that fisheries questions were important, they were of secondary interest.
32 What Rawson did, in effect, was combine his study of lake productivity, as a question of fundamental interest to the limnological research community, with the provincial government's need for a scientific basis to fisheries management.
The establishment of a fisheries laboratory within the University of Saskatchewan created an opportunity to address both the management priorities of government, and the scientific priorities of the research community. Rawson Stephen Booking is completing his PhD dissertation at the Institute for History and Philosophy of Science and Technology at the University of Toronto.
